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Abstract

The explosive population growth of overly indulgent urban societies, in conjunction with the absence of systematic structures that alleviate human environmental impacts, contribute to unfavorable socioeconomic consequences which actively interfere with the long-term
prospect of human development. One of the hidden costs of the urban
population boom is the alarming trend of infectious disease outbreaks.
To meet the demands of an ever growing population, essential urban conditions such as green spaces, eco-infrastructure, and amiable living conditions are lacking from modern urban contexts. New York City, is the
perfect example of a hyperly urban community that lacks an overall organizational strategy to preserve its success, in regards to human scale,
community interrelations, long term sustainability, and hyper functionality.

How can we effectively deploy sustainable green strategies that can
accommodate the growing needs of our communities while simultaneously supporting the expansion of natural environments in dense
urban settings?
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2 Urbanization

3 Welika Project

Manahatta as a concept arose from the recent development of the global pandemic. The spread of
the Covid-19 virus affected many aspects of our collective security. It unraveled several consequences that ranged from widespread panic, a health crisis, followed by lockdown measures to curtail
the spread of the virus which resulted in economic uncertainty. Our globalized society, which heavily relied on international trade and the flexible movement of human capital was under threat as the
list of countries shutting down their borders continued to expand. I was fascinated by the rapid development of this phenomenon. Infectious disease outbreaks have been a reoccurring burden
throughout human history, nevertheless, this was unfamiliar territory for many, including myself.
My interest in the pandemic reached its peak as New York City became one of the global epicenters of the virus. The high density of NYC provided the perfect environment for the rapid diffusion of the
disease. New York had to reshape itself to meet the needs of its citizens amidst the pandemic, as the
overcrowded city was clearly not designed with transmissible disease in mind. Drastic measures were
being adopted to limit social interactions. These regulations led to many individuals seeking refuge from
lockdown fatigue in public spaces. Public parks were sought out by citizens to stimulate their physical and mental stability. Overly populated urban cities like New York have a serious deficiency when it
comes to green urban spaces. An urban footprint analysis indicates that out of the fifteen major cities in
the United States, New York city ranks last in the availability of green spaces. The analysis calculates
that the city only provides 146 sq ft of green space per resident (Geotab, 2019). Upon further research
I found that public greenspace quantity and quality are diminishing globally as a direct result of rampant
urbanization. This generates a global challenge that is actively exacerbated by the privatization of public land and resources for profit. The negative effects of urban development are often obscured by the
promise of economic progress. Societies are failing to take into account the high socio-ecological cost
of greenspace loss, habitat fragmentation, and the long-term provision of essential ecosystem services.
As I continued to investigate the repercussions of the incremental eradication of natural green spaces I
came across several research papers that linked the spread of infectious disease outbreaks to the destruction of ecosystems. This was the turning point in the development of my thesis project. The research
took me down a rabbit hole that revealed the reality behind the rise of infectious diseases. This global trend
is fueled by the destruction of natural environments to make way for the expansion of urban settlements.
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Zoonoses Research:
Infectious disease outbreaks have been on a steady rise since the 1980’s (World Economic Forum
& Harvard Global Health Institute, 2019). Even more alarming is the fact that the frequency and
diversity of disease outbreaks are expected to grow steadily. This is relevant from a global health
security perspective due to the growing potential of catastrophic, highly disruptive outbreaks. The
most recent manifestations of human infectious diseases are zoonotic in origin. Zoonotic pathogens are a type of virus and bacteria that originate in nonhuman wildlife prior to their transmission into human hosts. An estimated 60% of known infectious diseases and up to 75% of new
or emerging infectious diseases are zoonotic in origin (Center for Disease Control & Prevention, 2017). This data portrays the gravity posed by zoonotic diseases, as the recent global trend
of emerging zoonoses have devastating consequences for public health and the global economy.
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Disease and its aftermath have prompted our cities to morph and progress, yet the design and inherent
density of our cities plays a role in enabling disease to spread. We’re seeing that truth in a new light
right now, as people relearn how to navigate the world around them during the COVID-19 pandemic.

Bubonic Plague-1353

Cholera and Smallpox-1634

Spanish flu-1918

Cities were “cleared of squalid and cramped living
quarters, developed early quarantine facilities and
opened larger and less cluttered public spaces.”

Cities built in broad boulevards to Paris, improved
water systems in London, disease mapping and
the early suburbs.

prompted urban planning, slum clearance, tenement reform, and waste management. Prompted
modernism and sterility.
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Covid-2020
?
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75% of human infectious
disease are zoonotic in
origin.

COVID-19

Zoonotic pathogens develop in nonhuman wildlife

Climate Crisis:
no intervention
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Uncontroled green house gas
emmissions

Tempertature

We can no longer overlook the connection between human activity and the rise of zoonotic infectious
disease.The recent pandemic alludes to the threat of increased outbreak activity. Explosive population
growth is largely to blame for enabling a system that depends on the uncontrolled extraction of natural resources. For instance, the globalized food supply chain contributes to pervasive deforestation methods
necessary to fulfill the agricultural demands of the globalized economy. Increases in deforestation spur
new zoonotic outbreaks as the destruction of natural habitats drives animals away from their natural element into closer proximity to human populations. This is harmful as it increases the opportunity for zoonotic
pathogens to access human hosts. As a matter of fact, research shows that 31% of new emerging disease
outbreaks are linked to deforestation (Kessler, 2017). Over the past 17 years there has been an incremental loss of evergreen blankets throughout the world, this land modification has been linked to outbreaks
like the Nipha virus, Zika and Ebola (World Economic Forum & Harvard Global Health Institute, 2019).

CLIMATE
CHANGE

Reduction in overall rate of
destruction

Climate Change:
with intervention (sustainable)

Time
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Human caused trends like aggressive deforestation practices, resource mining, and the supplanting
of natural ecosystems to satisfy the excessive appetite of modern society are driving infectious disease emergence and spread. Disease emergence is a byproduct of anthropogenic and demographic
changes to the environment. Land use change for agriculture and food production is reported to
account for almost half of all global zoonotic emerging infectious diseases (World Health Organization & Secretariat of the Convention on Biological Diversity, 2015). Activities that rely on land-use
change impact disease dynamics by directly and indirectly changing the behavior, distribution, abundance and contact between host species, vectors and humans. In addition, the expansion of crop and
pastoral lands, at the expense of forest ecosystems, have serious negative long-term consequences for the conservation of global biodiversity contributing to an increase in disease emergence risk.

The venn diagram portrays the host-parasite ecological continuum which exists between wildlife, domestic animals, and humans. The arrows denote the trends that propel their spread. Aggressive deforestation
practices, resource mining, and the supplanting of natural ecosystems to satisfy the excessive appetite of
modern society are driving infectious disease emergence and spread. Land use change for agriculture and
food production is reported to account for almost half of all global zoonotic emerging infectious diseases.
PRIMARY DRIVERS FOR EMERGENCE OF
DISEASES
Pag e 1 4

|

A rc hitec tu ral Th e sis

Archite ctural The sis | Page 15

How do we feed 9.7
Billion people....

....without using
more land....

WE WILL NEED

we need to prevent agriculture
from expanding

56% more food

Another contributing factor to the rise of emerging disease outbreaks is the transformation of modern
food production methods, in particular the adoption of factory farming for livestock production. High
levels of animal protein consumption has completely industrialized livestock production methods.
Factory farming is essentially the modern approach to raise farm animals for consumption in the
United States. Supplying the animal feeding operations is a resource intensive agricultural practice,
created by private enterprises, with the sole purpose of maximizing profits. The rise of global meat
consumption, in conjunction with the pressure to maintain the low cost of meat enables the industry
to go largely unregulated. Nonetheless, this industry poses harmful environmental impacts, especially since the global proliferation of factory farming methods are being adopted throughout the
globe. The high environmental cost associated with factory farming emanates from the excessive
provisions required to upkeep operations. For starters, farming livestock requires an overabundance of food to support the massive scale of the feeding operations. As a consequence, vast
swaths of biodiverse forests are substituted by homogeneous single-crops like corn and soy to feed
livestock This has been a detrimental factor in the rampant deforestation of the amazon rainforest.

2020

2050

to feed nearly

50% of the world habitable
surface is used for agriculture
to save aproximetly 6,574,526 km2
of forest

9.7
BILLION
people in

2050

6,574,526 km2 is
90% of Australia
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Urbanization:

PROJECTED WORLD POPULATION TO LIVE IN
URBAN AREAS

Understanding the factors that contribute to the increased frequency of zoonotic disease outbreaks is
crucial to assemble a response that curtails the negative effects of this growing phenomena. One of the
global trends that supports the proliferation of zoonoses is the process of urbanization. Urbanization is a
socio-economic process that transforms the built environment, converting formerly rural areas into urban
settlements while simultaneously shifting the spatial distribution of populations from rural to dense urban
areas (United Nations, 2019). Globally, more people live in urban areas than in rural areas, with 55% of
the world’s population residing in urban areas in 2018. In 1950, 30% of the world’s population was urban,
and by 2050, 68% of the world’s population is projected to be urban. Growth in the urban population is
driven by an overall population increase and by the upward shift in the percentage living in urban areas.
Together, these two factors are projected to add 2.5 billion to the world’s urban population by 2050.

POPULATION(%)

75

50

25

0

2000

2010

2020

2030

2040

2050

YEAR

PROJECTED NEW YORK CITY POPULATION

10

10,000,000

7.5

7,500,000

POPULATION

5

2.5

2,500,000

|

A rc hi tec tural Th esis

40
20

35
20

30
20

25
20

20
20

15
20

10
20

YEAR

YEAR
Pag e 1 8

05

00
20

50
20

45
20

40
20

35
20

30
20

25
20

20
20

15
20

10
20

20

20

05

0
00

0

5,000,000

20

POPULATION(BN)

PROJECTED WORLD POPULATION

Pa g e 1 9

|

Arc hi tec t u ra l Por t fol i o

Archite ctural The sis | Page 19

As populations grow the demand for urban living space rises, so urban boundaries continue to sprawl
outwards, effectively erasing the buffer zone between civilization and wildlife. Human encroachment
into wild habitats has adverse consequences for both human and wildlife species. Fragmenting natural landscapes for urban development disrupts the ecosystem’s ability to maintain its natural equilibrium. This vital component helps maintain biodiversity amongst rival interdependent organisms. As
urban societies expand their boundaries into the surrounding areas they disturb the natural balance
that regulates biodiversity. This disturbance affects the ecosystem’s food chain as predatory species
are evicted from their natural habitat to appease suburbanites’ sense of security. Ironically, predatory
species are our main line of defense against invasive species, which pose an increased threat of hosting vectors for zoonotic pathogen transmission. We are essentially wiping out species that defend us,
by harboring species with a greater potential of getting us sick. The increase of Lyme disease cases
in the United States has been linked to the dilution of biodiversity in urban areas (Bartlow et al., 2020).
In this instance, the white footed mouse, an invasive species resilient to environmental disturbance,
has thrived in comparison to other mammal species that are poor hosts for the Lyme bacterium. The
lack of a predatory species to control the growth of blag-legged tick populations, in addition to the absence of unsuitable hosts to moderate pathogen propagation increases the likelihood that ticks will
become vectors for Lyme disease as they feed on the blood of white footed mice carrying the infection
(Bartlow et al., 2020). A higher proportion of infected ticks contributes to the recent increase of this zoonose as ticks can discreetly transfer the disease from animal to the human hosts. Furthermore, the
growth of urbanization and its associated high-density living actively promotes the rapid spread of infectious diseases amongst humans (World Economic Forum & Harvard Global Health Institute, 2019).
Urbanization also creates a wildlife crisis as the encroachment into natural areas continues to reduce suitable wildlife habitats for animal species to flourish. This pushes predatory species to relocate into foreign territories, where high levels of inter species populations are forced to compete with
one another. This leads to the loss of biodiversity as established food chains are disrupted and natural resources like flora and fauna are depleted by invasive species. The introduction of nonnative
populations contributes to the geographical homogeneity of natural ecosystems that increases the
likelihood of pathogenic infectious diseases amongst free-living wild animals (Cunningham, 2000).
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New York City
phase 1 development of city

1990

phase 2 development of city

2020

phase 3 development of city

New York City population change

green belt shift

7.3 million people

8.4 million people

Typical Urban Expansion over Time
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Site Research:
Since we know the impact of urbanization and its
ties to zoonotic diseases we must look at New York
City’s History and see what it was like prior to the
dense urban jungle that we know today. Prior to
the arrival of European settlers in North America,
the original people of the land lived in symbiotic
harmony with their natural environment. They were
an environmentally conscious society that honored the promise to respect nature and all its living organisms. Founded by Dr. Eric Sanderson,
the Welika Project investigates what the island of
Manhattan looked like prior to colonization. The
urban jungle that we know as NYC used to be a
lush, biodiverse dense forest.The objective of the
project was to conserve the wildlife history of the
island of manhattan. The Welika project gave me a
visual aid of Manhattan’s abundant past, a dense
forest rich in biodiversity. This tool influenced the
archetype of my thesis project by prompting me
to examine forests and trees for programmatic
strategies to re-introduce the natural environment
into NY’s dense urban fabric. Upon exploration,
I recognise that forests are a series of columns
that provide two different levels of activity with a
minimum footprint on the ground plane. Diving further into the organic structure I recognize the individual columns, these are trees which consist
of three separate parts; roots, trunk, and canopy.
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Manhattan’s
urban fabric resembles a concrete jungle. A series of tightly packed structures that act as footprint barriers, restricting
the space available for freedom of movement
in addition to limiting nature’s ability to flourish.
Through a series of collages I started to map
out what New York lacks and feels like. A city of
walls with a permanent grid that dictates our every move. The monolithic structures which shape
and identify the city are not accessible and out of
the public’s reach. These buildings can be looked
at like walls; walls that limit our ability to explore.
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Taking the same strategy of porosity to elevate the ground plane and increase foot traffic as well
as create ample space for vegetation, I applied the same strategy to a stereotypical skyscraper. Porosity allows for winds to rush through the building decreasing wind load on the structure
as well as creating more natural ventilation which is key for future epidemics and pandemics.

Building footprint=barriers

Porosity = more foot trafic & space for vegitation

Building footprint=barriers

Porosity = more foot trafic & space for vegitation

Manhattan’s urban fabric resembles a concrete jungle. A series of tightly packed structures that act as footprint barriers, restricting the space available for freedom of movement in addition to limiting nature’s ability to flourish. By implementing the natural element
of porosity into our design we are effectively removing the concrete bounds, making way for increased foot traffic, and space for vegetation. Providing space for nature within urban fabric, gives nature the opportunity re-establish biodiverse ecosystems which can act as a buffer.
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These collages attempt to combine the forest that
once engulfed New York and the architecture that
resides in New York today, combining the past
and the present to envision a new architectural
paradigm. Recognizing that the forest is a series
of columns that allow for program below as well
as above, these collages explore structural and
programmatic relationships between the column
grid and the supported platforms maintaining that
feeling of being in the forest.
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To help me understand how to further look at the forest and correlate it to New York
I looked at Michael Amery’s work. In a series called Trees by Man Amery investigates
commodity and consumerism through gum tree plantations in South Africa. These
prints depict a mechanical and unsettling control over nature.
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Though these images show a mechanical approach I saw a correlation between the
grid of New York and the man made forest grid. Both show control and permission,
however it’s the in between that is natural and unexpected. Can my mechanical column grid provide an irregular plantation or can a shift or a rotation of the grid structure challenge the regular grid of New York? This will help me potition my building
down the line for optimal sunlight and wind load.
Archite ctural The sis | Page 3 3

COMMUNITY BUILDING

Pag e 3 4

|

A rc hitec tu ral Th esis

Archite ctural The sis | Page 3 5

Pag e 3 6

|

A rc hi tec tural Th esis

Archite ctural The sis | Page 37

Number of Blocks Analysed:99
Total Population:59,560
Average Population Per Block:601

Neighborhood: Clinton
Number of Blocks:8
Total Population:6,539
LENOX
HILL Population Per Block: 817
Average

ROOSEVELT
ISLAND

CLINTON

MIDTOWNMIDTOWN
SOUTH

In order to understand how to
apply my structure to the surrounding neighborhoods. I did
a series of analysis for rent and
average number of residents
per block. In my neighborhood
the average rent is $2,300 dollars per month, however in the
newly developed Hudson yards
district the cheapest apartment
starts at $5,200. If the market
dictates the price how can we
potentially create jobs that alleviate this high rent?

Average Gross Rent

HUDSON
YARDS
CHELSEA
FLATIRON
UNION
SQUARE

$1,600-$1,999
$1,200-$1,599
Under $1,200
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STUYVESA NT
TOWN-COOPER
VILLAGE
EAST
VILLAGE

SOHO
TRIBECACIVIC CENTER
LITTLE ITALY

LOWER
EAST SIDE
CHINA TOWN

$2000-$2,399
BATTERY
PARK CITY
LOWER
MANHATTAN

TURTLE
BAY EAST
MIDTOWN

MURRAY HILL
KIPS BAY

WEST
VILLAGE

$2,400 or more

Neighborhood: Turtle Bay
Number of Blocks:10
Total Population:7,200
Average Population Per Block: 720
Neighborhood: Hudson Yards/ Chelsea
Number of Blocks:8
Total Population:6,247
Average Population Per Block: 780
Neighborhood: Murphy Hill
Number of Blocks:14
Total Population:7,677
Average Population Per Block: 548
Neighborhood: West Village
Number of Blocks:8
Total Population:6,492
Average Population Per Block: 811
Neighborhood: Stuyvesant/Cooper Village
Number of Blocks:10
Total Population:8,234
Average Population Per Block: 823
Neighborhood: Lower East Side
Number of Blocks:12
Total Population:3,952
Average Population Per Block: 329
Neighborhood: Soho/ Tribeca
Number of Blocks:17
Total Population:4,410
Average Population Per Block: 259
Neighborhood: Battery Park City, Lower Manhattan
Number of Blocks:12
Total Population:8,809
Average Population Per Block: 734
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Manhattan Land Use

Open space & Outdoor recreation

New Yorkers said that parks have become more
important to their:

7.6% open space
92.4% building and street footprint

During the Pandemic people realized how
important green spaces are to them. Since
people were not able to socialize and social
distancing measures were applied people
actively sought refuge in green spaces for
mental, physical and social well being.However in a city like New York where the main
mode of transport is the subway system,
how does one get from one’s home to the
nearest park? New York City is the number
one metropolitan city in the United States
to have the least amount of green space
per resident so how can we bring green
spaces to the people and make it part of
the archetype?
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During physical distancing, New Yorkers have
been visiting parks:
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One of the last grand sites in NYC is the Hudson Yards rail yard. With the east portion complete,New
York Magazine calls it a “billionaire’s fantasy city” and the New York Times calls it a “supersized suburban-style office park.” With a total cost of 25 billion dollars I sought for a future where new mega structures are not only for the one percent to enjoy but for the entire city to feel included. Hudson Yard is
described as a city within a city. It contains its own “eiffel tower” known as the vessel which alone cost
25 million dollars. The development consists of four office buildings, a mall, the shed which is a performing arts center and three residential buildings. However to live here costs for an apartment start
at around $5,200 per month. This project, even though completely new, is already outdated with the
pandemic in mind. As soon as the pandemic hit, people ceased to work in offices and it has completely
reshaped our approach to the typical office job. Malls are a thing of the past and are being scooped up
by companies such as amazon for warehouse storage facilities and the residential units are not inclusive and completely lack diversity for mid income communities. This is truly a city within a city for the
one percent.
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forest column
structure

pipe systemaquaponic
fertilizer
aquaponic pond

man made forest
transfer slab

Platform Construction
rail line
area for columns

column grid
Highline
Hudson River
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columns

The Structure I am proposing is composed of
three interconnected
towers. Two towers are
dedicated to residential
and one smaller tower is
desiccated to offices. The
residential towers contain 720 residential units
which house approximately 3,200 residents.
This is a 190 percent
increase from the average
number of people housed
per block in Manhattan.
Manahatta aims to implement a vertical farming
system within the bounds
of the structure, as a way
to nourish the residents
of this community in this
overpopulated urban
city. These vertical farms
benefit the residents by
implementing natural surroundings, educational
purpose and job opportunity. People can potentially work here part time
to grow and sell their own
food. Vertical farms have
seven times the yield to
that of a regular farm.
Archite ctural The sis | Page 45

Sun exposure will be crucial to maintain the life of the ecosystems and the vertical farms. The location of the greenhouses will face the East for optimal sunlight exposure, elongating the summer, and
dictating the structural boundaries for the directionality of the column grids. Some of the structures will
rotate to optimize sunlight and allow plants to photosynthesize. In addition the rectilinear forms are positioned against the North West winds which make this proposal more streamlined, lessening the wind
load on the structure.
Pag e 4 6
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As the building industry and architects look
towards the future, they are looking for building materials that are environmentally friendly,
sustainable, and will reduce time and construction costs. Surprisingly, the future is enginnered wood, or mass timber. Wood is, of
course, an ancient building product, but mass
timber combines all of the warmth of wood
with the strenght of steel, to form a new product of the future. In the last few years, a type
of mass timber, called Cross Laminated Timber (CLT), skyscrapers have begun to spring
up all across the world-- Norway, France, Japan, Canada, and finally, the United States.

Features
1. CLT panels is that it speeds up the construction process. An 18-storey building could take as
few
as 9-weeks to build.
2. Quieter to build and more sustainable
3. No waste
4. CNC machines can be used to produce custom-shaped CLT panels, like those for window or
door openings.
5. process less polluting, as less dust and noise released.
6. CLT can be more fire-resistant than some untreated steel. When subjected to fire, its outer
layer
turns into insulating char which can keep the fire at bay for 30-120 minutes.
7. The amount energy required to manufacture CLT is half that needed to produce concrete and
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All three towers are made out of Cross laminated
timber beams and panels. 1ft beams and columns
are used to create box frames which are reinforced with 1ft beam bracing. 0.8 ft thick clt panels which allow for electrical and plumbing to run
through the floors of the apartments and public
spaces. The Box frames are connected to steel columns and egress cores giving this structure regidity. Through materiality I have brought the forest
indoors as well as maintaining the forest outdoors.
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“Architecture and site should have an experiential connection, a metaphysical link, a poetic link. In this third entity, denotation and connotation merge; expression is linked to idea which is joined to site.
The suggestive and implicit are manifold aspects of an intention.”
Looking at the hudson yards plot there is a proximity between the highline
and the chelsea pier parks. This forested platform that I am suggesting is a
connector of the two. How can we connect green zones within manhattan?

Residential Tower
Hudson Yard Development

Verticle Farms

Office Tower

Column Structure: Uses
Strcuture, Plumbing, Feeding Tubes, & Shading Device

West Side Highway

Manmade Forest
Highline
Rail Yard
Farmers Market Pop Up Space

Bike Path

Hudson River water front access

Hudson River
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Indoor Communal Gardens

Residential Blocks

Sky Gardens

350ft
Aquaponic feeding tubes

Circulation Cores

Aquaponic ponds

Pag e 5 4

|

A rc hitec tural Th esis

Archite ctural The sis | Page 55

Pag e 5 6

|

A rc hi tec tural Th e sis

Archite ctural The sis | Page 57

Six different apartment arrangements were designed to fit different modes of demographic. Studio apartments, duplexes and family size loft spaces were designed to create an inclusive environment and encourage different communities to socialize and communicate with one another.
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Conclusion:
The Manahatta project will redefine the language of current urban planning to address the global rise in human disease outbreaks, by nurturing a symbiotic relationship between the natural world and the collective. It is a series of multi-use skyscrapers that provide ample space
to reintroduce natural ecosystems in a dense urban grid while also boosting foot traffic. Simultaneously, it is a series of vertical farms that will produce food for the community.
A sustainable meeting place that enhances the interaction between the community and the natural world.
The structure’s foundation resembles the structural elements of a forest. Forests are biodiverse ecosystems made up of a wide range of organisms, actively engaging with one another through ecological processes for the benefit and maintenance of their surroundings.
Manahatta actively adopts the lessons of the natural world by mimicking its processes, which produces valuable services for the community. The forest-like topography nurtures the relationship between the natural elements of the structure, the community, and its surrounding environment.
Adopting the natural elements of a forest allowed me to reimagine the structural boundaries of the design.
This resulted in a dynamic structure, designed with the ability to perpetually rearrange itself to suit the needs
of the community. A shelter that promotes healthier living conditions for the occupants and the environment, while still maintaining the experiential essence of the urban fabric that characterizes New York City.
The purpose of this structural intervention is to ignite an important conversation pertaining to eco-space activations within the established urban fabric of hyperly urban societies.
Manahatta is a dynamic proposal that aims to modify the current urban architectural approach by presenting
an alternative mode of intervention. The fundamental objective of my thesis proposal is to act as a blueprint
for future sustainable architectural alternatives that can be implemented in urban societies everywhere.
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